The Loess Plateau is an important region for vegetation restoration in China, however, 14 changes in soil organic carbon (SOC), soil nutrients, and stoichiometry after restoration in this 
2 of 12 improving the ecological environment and function of ecosystems, and can also improve soil quality 47 and soil nutrient cycling. Improved soil quality will, in turn, affect plant production and ecosystem 48 function.
49
A large number of related studies have shown that stocks and stoichiometry of SOC, soil TN,
50
and soil TP are closely related to land-use type [5, 6] , and nutrient inputs and outputs are considered 51 to be the main factors affecting soil nutrient content [7] [8] [9] . Some studies have found that vegetation 52 restoration can promote photosynthesis, soil nutrient accumulation, and microbial activity [10] [11] [12] ,
53
and increase the stoichiometry of SOC, soil TN, and soil TP [9] . However, other studies have 54 indicated that land-use change can lead to decreases in soil nutrient contents [13] . Studies estimating 55 the impact of land use on stocks and stoichiometry of SOC, TN, and TP, have mainly focused on the 56 topsoil (0-20 cm), as this is considered to be the most active soil layer in terms of natural and 57 man-made disturbances [14] . Recent studies have shown that the nutrient content of deep soils may 58 also vary greatly with land use [14, 15] . Therefore, understanding how C, N, and P stocks and 59 stoichiometry change in soil with land-use changes, can clarify soil nutrient availability, and nutrient 60 cycling and balance mechanisms, and is of great significance for regional ecosystem health 61 assessments.
62
The Loess Plateau, China, is located in a semi-arid/semi-humid climate zone, which has 63 undergone serious soil erosion. It is an ecologically fragile area and a key area for soil and water 
79
In order to better understand the SOC processes, carbon budget of the soil, and soil fertility 80 issues after afforestation, we addressed the following questions: (1) How have stocks of SOC, soil 81 TN, and soil TP, and their ratios, changed across the Loess Hilly Region, China, after decades of 82 vegetation restoration? (2) Are these changes associated with soil depth? (3) How do these changes 83 vary with restoration type? We further hypothesized that (1) as litter inputs to the soil increase with 84 vegetation age, stocks of SOC and soil TN increase, whereas soil TP stocks do not significantly 85 change since P stocks are primarily affected by parent minerals. The change rate will be greatest for 86 SOC, followed by soil TN, and then soil TP, causing an increase in the C:N, C:P, and N:P ratios with 87 vegetation age; (2) vegetation restoration affects stocks of SOC, soil TN, and soil TP at the soil surface 88 more than at greater soil depths; (3) due to differences in the litter produced by different vegetation,
89
root secretions and soil microorganisms will also vary between restoration types, resulting in 90 differences in stocks and ratios of SOC, soil TN, and soil TP. 
93
The study area was located in Ansai County, Shanxi Province, China in the center of the Loess
94
Plateau (Figure 1) 
109
we selected three slope cropland (CL) sites, which were studied at 0 years. Because the four 110 restoration areas were transformed from croplands, four natural grassland (NG) sites (age > 50 111 years) and nine natural forest (NF) sites (age > 100 years) were selected as controls (Table S1 ). Three 10-20, 20-30, 30-50, and 50-100 cm) in a random sampling design using a soil drilling sampler (4 cm 116 inner diameter). Soil samples from each plot from the same soil depth were mixed to form one 117 sample. These soil samples were brought back to the laboratory and then divided into two parts.
118
One part of the sample was naturally air-dried, plant roots and other impurities were removed, and 119 then the SOC, soil TN, and soil TP were measured. The other part was stored in a refrigerator at 4°C 120 until further analysis of other indicators, which are not presented in this paper.
121
The soil bulk density (BD) of each depth was measured using the cutting ring method. The SOC 122 was determined using the H2SO4-K2Cr2O7 method [18] . Soil TN was measured using the Kjeldahl 
150
FL, and forestland.
151
Vegetation age had a significant effect on SOC and soil TN stocks (p<0.01) (Table S2 ). In OL, the 
165
The soil TP stocks at all soil depths showed no significant differences between GL30 and NG, SL47 
173
In OL, the C:N ratio at 0-100 cm depth showed no obvious changes with vegetation age, but
174
there was an overall increasing trend ( Figure 4a , Table S3 ). The C:P ratio at 0-30 cm increased, while 175 the N:P ratio at 0-20 cm first increased and then decreased after 10 years of restoration (Figure 4b and 176 c). In GL, the C:N ratio at 0-100 cm showed an overall increasing trend with vegetation age (Figure   177 4d, Appendix Table 3 ); the C:P and N:P ratios in soils of 0-30 cm depth gradually increased with 178 vegetation age (Figure 4e and f) . In SL, the C:N ratio at 0-100 cm showed little variation with
179
vegetation age, but the overall trend was an increase (Figure 4h , Table S3 ); the C:P and N:P ratios at 180 0-10 cm depth first increased, then peaked at 30 years before decreasing again with vegetation age
181
( Figure 4i and j) . In FL, the C:N ratio at 0-100 cm depth showed little change with vegetation age, but 182 the overall trend was an increase (Figure 4k , Table S3 ). The C:P ratio in soils of 0-100 cm depth 183 gradually increased with vegetation age (Figure 4l ) and the N:P ratio at 0-50 cm first increased then 184 peaked at 37 years, before decreasing again with vegetation age (Figure 4m ). 
192
Overall the C:P and N:P ratios gradually decreased with soil depth in the three types (Figure 4b 
Vegetation ages altered SOC, soil TN, and soil TP the stocks and stoichiometry

196
Our results showed that the SOC stocks at 0-30 cm soil depth in OL, GL, and SL first increased 
227
TN contents increased overall with vegetation age (Table S3) , and the rate of increase of SOC was 228 greater than that of soil TN; consequently the C:N ratio increased (Table S3) . A previous study
229
showed that the C:N ratio was negatively correlated with the rate of decomposition of organic 
232
also greater than that of soil TP, resulting in an increase in the C:P ratio with vegetation age (Table   233   S3 ). In addition, the rate of increase of soil TN was greater than that of soil TP, resulting in an 234 increase in the N:P ratio with vegetation age (Table S3 ). The N:P ratio was reduced in the later stages
235
of restoration, which may be related to the lower soil TN content ( Figure S1 ). Soil N and soil TP are 
270
Our study found that the overall C:N ratio gradually decreased with soil depth. It may be that 271 the surface SOC and soil TN content were higher, but as the soil depth increased, the SOC content 
280
Our study demonstrated that the SOC and soil TN stocks in the 0-20 cm soil layer at 5 years 281 were highest in OL, which may be related to the use of fertilizer. In other years, SOC, soil TN, and
282
soil TP stocks showed no difference between OL, GL, SL, and FL ( Figure S2 ). However, the rate of
283
SOC and soil TN change at 0-10 cm soil depth was the highest in FL, while the rates of SOC and soil
284
TN change at other depths varied among different restoration types (Table S3) 
292
The C:N ratios of OL5 and GL5 at 0-20 cm soil depth were lower than those of SL5 and FL5, and 
297
were no significant differences in the C:N ratio at other soil depths of OL, GL, SL, and FL as there
298
were no significant differences in the stocks of SOC and soil TN ( Figure S2 ). This finding is related to 299 the nutrient conditions of the soil in the study area and the feedbacks between plant and soil, so the 300 soil stoichiometric changes in different restoration types showed the same characteristics in the same 301 environmental context. In addition, the overall C:P and N:P ratios of OL5 and SL5 at 0-20 cm soil 302 depth were higher than those of GL5 and FL5, which is related to the relatively higher SOC and soil
303
TN content in OL5 and SL5 ( Figure S2 ). However, there were no significant differences in the C:P
304
and N:P ratios at 30-100 cm soil depth between the four restoration types because there were no 305 significant differences in the SOC, soil TN, and soil TP stocks of OL, GL, SL, and FL ( Figure S2 ).
306
Conclusions
307
We examined the changes in SOC, soil TN, and soil TP stocks and stoichiometry at depths of 
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